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ABSTRACT: Efficient production of coherent phonons by spatially periodic impulsive heating is shown to be a very well established method and to give reliable measurements of strong acoustic attenuation. Special care is taken to eliminate size effects. The technique is applied to a polymer material undergoing a glass-rubber phase transition.
INTRODUCTION:
The basic principles of the method have already been developped elsewhere in this issue /1/ as well as the mechanisms involved in the acoustic wave generation / 2 / .
We used impulsive heating rather than stimulated Brillouin scattering in order to get a efficiency of several orders of magnitude higher in the sound wave production. impulsive generation is obtained if heat deposition is performed in a time short compared to the acoustic wave period. This wae realized by doping the material with a suited dye /3/. The method was shown to be particularly well adapted for situations where conventional methods fail, especially when the acoustic attenuation becomes very strong. The study of a polymer undergoing a glass-rubber phase transition is a good example. The oscillatory time behaviour of the diffracted signal gives unambiguously the acoustic period T. On the contrary it is much more difficult to extract precise values of the acoustic attenuation due to finite size effects.
INFLUENCE OF FINITE SIZE EFFECTS:
The relation commonly used to calculate the acoustic attenuation a from the diffraction efficiency 6 is where n is the refractive index. This relation contains the following hypothesis: i) the heating time is assumed to be much shorter than T and taken as a Dirac peak, ii) the plane wave approximation is valid. 
